Gravimetric measurements on the reaction were made isothermally in the temperature range of common by first-order plots for the early part of the reaction. The apparent activation energies were about 60kcal/mol for the three samples.
X-ray examination revealed the reaction products to be mainly ThC.xN1-x with some ThC2 and/or ThCx'N1-x' in the case of the fine and the medium particle size samples.
As for the coarse powder, the products were identified to be ThCxN1-x and ThCx'N1-x' without any ThC2. As the reaction proceeded, each carbonitride took up more carbon and at the same time the carbon-rich carbonitride increased in quantity and the other decreased. KEYWORDS II. EXPERIMENTAL
Materials
Thorium nitride powder was prepared by decomposing the higher nitride of Th in vacuo. The higher nitride was prepared by reacting thorium hydride powder with N2 gas. The procedure adopted was the same as described in a previous paper(3), except for some modifications in the heat treatment in N2 gas and in vacuo.
The powders were ground and sifted for classification into three ranges of particle sizes in an Ar-filled glove-box. The ThN powders were chemically analyzed for Th by combustion to ThO2, and for nitrogen by alkali fusion. The remainder was presumed to be oxygen. The N/Th ratios of the nitrides were calculated on the assumption that all of the oxygen present was combined with Th as ThO2. The Th nitrides thus obtained were identified by X-ray examination * Bunkyo-ku , Tokyo. Table  2 . Later, a single carbonitride phase became dominant, which then approached the solid solution with the highest carbon content, and the others gradually diminished.
Accordingly, the formula for the overall reaction of ThN with graphite could be roughly described by Though the different groups of specimens had different reaction products when partially reacted, the kinetics could be represented by the same dominating reaction mechanism was fairly similar in spite of the differences in particle size.
Based on the foregoing observations and discussions, the kinetics of the reaction of ThN with graphite could be explained as a diffusioncontrolled process approximately obeying the firstorder law.
The reaction rate constants were determined from the linear portions of the curves in Fig. 5(A), (B) and (C) . The reaction rate of the fine sample B was higher than that of the coarse sample A. In the case of the medium sample C, the reaction rate was not higher than that of the sample A, probably due to some difference in the original ThN powder. The apparent activation energies of the reaction were determined from Arrhenius plots to be 59, 63 and 65kcal/mol for the samples A, B and C, respectively, and were quite close to each other, as seen from The derivation of the reacted particle could be described as in the early part of the reaction. The amount of the intermediate phases was smaller than that of the inner phase ThCxN1-x, and it is considered that their contributions to weight changes are small. Referring to the derivation of the kinetic expression, the rate-determining process could be considered to be the diffusion of N and/or C atoms inside the ThCxN1-x phase outwards and/or inwards, respectively.
IV. CONCLUSION
(1) The product of the reaction of ThN with graphite was identified to be the carbonitride of Th. No ThC was obtained at temperatures betorr). Carbonitrides of two different compositions and ThC2 were observed to appear together with the unreacted graphite in the course of the reaction, but no unreacted ThN was identified in the product. The quantities obtained of these products were affected by the particle size. In the early part of the process, the reaction of formation of ThCxN1-x with a lower value of x is considered to be dominating.
(2) The kinetics of the reaction can be explained as a diffusion-controlled process, and represented by a first-order rate expression, and the apparent activation energy of about 60kcal/mol has been obtained for each case.
(3) The particle size affected the reaction products and the reaction rates, but it is considered not to affect the rate-determining process in the early part of the reaction.
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